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REMARKS 

Reconsideration and entry of the present amendment after final is respectfully 
requested. 

Status of the Claims : 

Applicants note with thanks Examiner's correction of claim numbering. 
Claims 1-77 were pending after submission of Paper No. 11. Claims 2-67, and 72- 
77 have been cancelled. Applicants reserve the right to pursue the contents of 
these claims in continuing applications. Claims 1, and 68-71 remain under 
examination after amendment. Support for the amendments is found in the claims 
as originally filed, and throughout the specification. No new matter has been added. 

Information Disclosure Statement : 

Applicants acknowledge with thanks Examiner's initialed and dated copy of 
the Form 1449 IDS, Paper No. 9, filed 8 April 2003. 

Double Patenting Rejection : 

Claims 2-7 are rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over claims 1-10 of U.S. Patent No. 
6,235,972. 

Claims 2-7 have been cancelled in the current response, thereby obviating 
the rejection. 

Rejections under 35 U.S.C. §112. 1 st Paragraph, Written Description : 

Claims 1-7 and 68-70 are rejected under 35 U.S.C. §112, first paragraph, as 
containing subject matter not sufficiently described in the specification to indicate the 
inventor(s) had possession of the invention. 
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The Action asserts that Appendices A and B, submitted in Paper Number 1 1 
filed 9 April 2003, do not clearly relate the evidence to the claimed percentages of 
sequence identity of SEQ ID NOS: 2 and 4. 

Claims 2-7 have been cancelled in the current amendment. The rejection will 
be responded to regarding remaining claims 1, and 68-70. Applicants have 
modified the Multiple Sequence Alignment to note the conserved domains and 
residues as noted in Pfam portion of the BioScout analysis (Appendix B, Paper No. 
11). Applicants also submit pairwise GAP analyses comparing SEQ ID NO: 2 and 4 
individually to the sequences used in the Multiple Sequence Alignment. This 
information (modified MSA and GAPs) is submitted as Appendix C, along with the 
NCBI information for each sequence used in the analyses. 

As shown in the GAP analyses, SEQ ID NO: 2 shares the following overall 
percent identities and similarities: 



SEQ ID NO: 2 vs. 


Source 


% Identity 


% Similarity 


Y12013aa 


D. carota 


65.789 


71.053 


U63530aa 


O. sativa 


62.694 


68.394 


P32628 


S. cerevisiae 


37.637 


46.978 


P54725 


H. sapiens 


38.244 


48.725 



As shown in the GAP analyses, SEQ ID NO: 4 shares the following overall 
percent identities and similarities: 



SEQ ID NO: 4 vs. 


Source 


% Identity 


% Similarity 


Y12013aa 


D. carota 


56.787 


63.989 


U63530aa 


O. sativa 


54.918 


61.749 


P32628 


S. cerevisiae 


35.593 


45.480 


P54725 


H. sapiens 


38.757 


52.959 
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The present invention describes Rad23 polypeptides, involved in nucleotide 
excision repair, having approximately 35% - 66% sequence identity to other known 
Rad23 nucleotide excision repair proteins, and further comprising conserved amino 
acids and domains common to Rad23 polypeptides. Within the plant kingdom, the 
Rad23 polypeptides have approximately 54% - 66% sequence identity to other 
known plant Rad23 proteins. As shown by Sturm & Lienhard (1998 Plant J. 
13(6):81 5-821; Ref. A10 in IDS Paper No. 9 submitted 8 April 2003), the protein 
encoded by Y1 201 3 from D. carota (carrot) complements a Rad23 mutant in yeast. 

As illustrated in the BioScout Analysis (Appendix B, Paper No. 11) and the 
Multiple Sequence Alignment (Appendix C) modified to highlight the known 
conserved domains, the polypeptides of SEQ ID NOS: 2 and 4 possess the 
expected domains for Rad23 in the expected positions, an N-terminal Ubiquitin 
domain, and two UBA domains, one centrally located, and one at the C-terminus. 
The 3-D structure of the C-terminal UBA domain (UBA2) from human Rad23 was 
determined and the P333E mutant deposited in the PDB as 1F4I. 

Further, using a standard technique of Multiple Sequence Alignment (e.g. 
Appendix C), one of skill in the art could discover the evolutionary tolerance for 
amino acid substitutions, insertions or deletions (i.e. gaps) at given positions in the 
polypeptide. The Multiple Sequence Alignment presented in Appendix C, which 
could have been done by one of skill in the art at the time of filing, shows several 
regions conserved in Rad23 polypeptides, and also suggests locations and amino 
acid substitutions likely to be tolerated in both conserved and non-conserved 
domains. Appendix C shows individual and blocks of amino acids which are 
identical to the corresponding amino acid of SEQ ID NOS: 2 or 4, or similar 
(conservative substitutions), or not conserved. 

For example, as expected the pfam|hmm|Ubiquitin domain from amino acid 1 
-78 (SEQ ID NOS: 2 & 4 numbering) shows a high degree of sequence identity to 
other Rad23 proteins. It is also noteworthy that not all amino acids in this domain 
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are absolutely conserved, for example, there is a Glutamate at position 14 of SEQ ID 
NOS: 2, 4, and Y12013, however non-conservative amino acids Glutamine, Lysine 
or Proline at the equivalent position in U63530, P54725 or P32628, indicating the 
likelihood that the polypeptide function (involved in nucleotide excision repair) would 
be maintained even when Lysine, Proline, or Glutamine is substituted for Glutamate 
at this position. In fact, as these amino acids are not conserved substitutions, this 
position may be expected to be very tolerant of a wide range of residue 
substitutions. At amino acid 3 either Leucine or Isoleucine is found in the 
sequences, which are considered conservative substitutions relative to each other. 
This indicates that a conservative substitution (e.g. Valine, Isoleucine, or Methionine) 
for Leucine is most likely tolerated at this position, maintaining nucleotide excision 
repair function. 

The present invention describes Rad23 polypeptides involved in nucleotide 
excision repair having approximately 35% - 66% sequence identity to other known 
Rad23 polypeptides, and further comprising conserved amino acids and domains 
common to Rad23 polypeptides. Using a standard technique of Multiple Sequence 
Alignment (e.g. Appendix C), one of skill in the art could discover the evolutionary 
tolerance for amino acid substitutions, insertions or deletions (i.e. gaps) at given 
positions in the polypeptide, and further predict the likely impact of other 
modifications. 

Therefore, Applicants submit that the specification, coupled with the state of 
the art at the time of filing reasonably conveys to one of skill in the art that the 
inventor had possession of polypeptides having 80, 85, 90, or 95% sequence 
identity to SEQ ID NOS: 2 and 4 and involved in nucleotide excision repair as recited 
in Claims 1, and 68-70. Applicants respectfully request that the rejection of Claims 
1 , and 68-70 under 35 U.S.C §112, first paragraph be withdrawn. 
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Rejections under 35 U.S.C, §101 - Non-Statutory Subject Matter : 

Claims 3, 72, and 73 are rejected under 35 U.S.C. §101 as being directed to 
non-statutory subject matter. The claims would read on a maize cell naturally 
comprising said polypeptide. 

Claims 3, 72, and 73 have been cancelled in the current response, thereby 
obviating the rejection. 

Rejections under 35 U.S.C. §102 - Novelty : 

Claims 3-7 and 72-77 are rejected under 35 U.S.C. §1 02(b) as being 
anticipated by Lundquist et al., US 5,554,798 issued September 1996. 

The Action asserts that Lundquist et al. teaches a nonhuman host cell, a 
transgenic maize plant (claim 8), and a monocot, comprising a polypeptide having 
80, 85, 90, and 95% identity with SEQ ID NO: 2. It is asserted that Lundquist also 
teaches a host cell, a transgenic maize plant and seed (Table 4, col 21, and claims 
1-3 and 5) comprising SEQ ID NO: 2 and 4. 

Claims 3-7 and 72-77 have been cancelled in the current response, thereby 
obviating the instant rejection. 
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CONCLUSION 



In light of the foregoing remarks and amendments, it is believed that claims 1, 
and 68-71 are in condition for allowance. Entry of the current amendment after final, 
reconsideration of the application, and withdrawal of the outstanding rejections and 
allowance of all of the remaining claims is respectfully requested. 



PIONEER HI-BRED INTERNATIONAL, INC. 

Corporate Intellectual Property 

7100 N.W. 62 nd Avenue 

P.O. Box 1000 

Johnston, Iowa 50131-1000 

Phone: (515)270-4192 

Facsimile: (515)334-6883 



Respectfully submitted, 




Virginia Dress 
Agent for Applicant(s) 
Registration No. 48,243 
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